The G11 gene located in the major histocompatibility complex encodes a novel nuclear serine/threonine protein kinase.
Protein kinases are involved in signal transduction pathways and play fundamental roles in the regulation of cell functions. Here we report that the gene G11 located in the human major histocompatibility complex encodes a novel Ser/Thr protein kinase. The G11 gene products of 41.5 and 30 kDa were expressed in insect cells using the baculovirus system and transiently in the mammalian cell line COS-7. It was found that after immunoprecipitation of the G11 polypeptides from recombinant baculovirus-infected insect cell lysates or transfected COS-7 cell lysates the immunoprecipitates contained a Mn2+-dependent protein kinase activity that phosphorylated alpha-casein at Ser/Thr residues and histone at Ser residues. Furthermore, mutation of the ATP-binding site by converting the invariant lysine in the catalytic domain (amino acid 317) to a proline resulted in the complete ablation of the enzyme activity. This was consistent with the observation that the G11 polypeptide can be covalently modified by the reactive ATP analogue 5'-p-fluorosulfonylbenzoyladenosine in the absence of ATP, and that this modification is prevented in the presence of 1 mM ATP, indicating that the kinase domain of the G11 polypeptide is capable of binding ATP. Immunofluorescence staining of transfected COS-7 cells transiently expressing G11 revealed that this novel Ser/Thr protein kinase is localized predominantly in the nucleus.